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ON THE RESULTS OF SPIRIT LEVELING OF PRECISION BETWEEN OKO- 
LONA, MISS., AND ODIN, ILL., FROM OBSERVATIONS MADE BY J. B. 
WEIR, ASSISTANT; ISAAC WINSTON AND P. A. WELKER, SUBASSIST- 
ANTS, AND F. A. YOUNG, AID. 


A report by CHarues A. Scuort, Assistant, and Chief of the Computing Division. 
Submitted for publication December 20, 1892. 


I have the honor to submit herewith a report on the results of spirit 
leveling of precision between Okolona, Miss., and Odin, Il. This is in 
continuation of the exact leveling between the Gulf of Mexico (at Biloxi 
and Mobile) and St. Louis, Mo. The latter place is reached from Odin 
by the levels along the the thirty-ninth parallel. Respecting the start- 
ing point, Okolona, see my report of September 28, 1888, and for Odin 
and St. Louis, see Appendix No. 8, C. and G. 8S. Rep. for 1882, p. 555. 

Route line-—From Okolona the line follows the Mobile and Ohio 
Railroad to Corinth, Miss., and Jackson, Tenn.; thence by the Illinois 
Central Railroad to Cairo, Ill., and Villa Ridge, Ill. (close to it); from 
here it continues by the same road to Odin, Il.; thence to St. Louis, 
~Mo., along the Ohio and Mississippi Railroad. See accompanying dia- 
gram (illustration No. 19). | 

The distances are as follows: 


Biloxi (Tidal mark) to Mobile (A) 94°3 km. or 58-6 st. miles, 
Mobile (A) to Okolona (Kk) 423°5 263°1 
Okolona (K) to Greenfield (XV) 265°4 164°9 
Greenfield (XV) to Villa Ridge (Z;) 128'1 796 
Villa Ridge (Z;) to Odin (M; or V) 176°0 109°4. 

Total from Biloxi to Odin, 1 087°3 675°6 


Observers and dates.—Section I, from Okolona, Miss., to Jackson, 
Tenn.: forward measure by Subassistant J. Winston, backward meas- 
ure by Mr. F’. A. Young, and from Jackson, Tenn., to Greenfield, Tenn., 
backward by Winston and forward by Young; between October, 1889, 
and March, 1890. Section II, from Greenfieid to Villa Ridge, [ll.: for- 
ward and backward measures by Subassistants Winston and P. A. 
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Welker, between October, 1888, and January, 1889. Section II, from 


Villa Ridge to Odin, IL, peered April and June, 1885, ASsichaae : eg 


B. Weir, observer. 

anon and method of observing.—Section I was ran indepen 
ently forward and backward, tle observers changing direction at 
Jackson. Winston used wecietic micrometer level No. 5 and Young 
used No. 6; these levels were made at the Survey Office in 1888. Sec- 
tion II was run twice, independently, once forward and once backward, 
the observers changing directions frequently; the observers used geo- 
detic micrometer levels No. 2 and No. 3. Section III was the last line 
run by the old method of two parallel and simultaneous lines, alternate 
stretches (of 5 to 10 miles) being run in opposite directions; microm- 
eter level No. 1 was employed. The rods were generally 200 metres 
apart, with the instrument mounted midway between them, 

The instrumental constants are as follows: 
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Instruments Nos. 5 and 6 are of the same pattern as No. 1; see plate 
No. 46 in C. and G. Survey Report for 1880. Coefficient of expansion of ° 
brass scale of rods 0:000018 for centigrade scale. . 

A description of the permanent bench marks is sopended to this 
report. 

Computation and results.—Field computations were made by the 
respective observers; the second or independent office computation 
were made by the (onlowitie computers under the general supervision 
of Mr. L. A. Bauer, viz: Section I by Subassistant J. Nelson, aided 
by A. Bonnot, J. B. Boutelle, and H. F. Flynn (October, 1892); Section 
II by F. A. Young, while temporarily attached to the computing 
Division, aided by J. Page; Section III by F. M. Little (September, 
1888). Special tables of corrections for curvature, refraction, collar 
inequality, and temperature were constructed for each instrument to 
facilitate their application. The two computations were collated and 
the final results are as follows: 


165 


PART II. 


*‘SON[BA DIOUW IO 9IIY} JO ULI B SIJOUIP HSII9}S¥ 9[QNOp ¥B ‘SUOI}VUIUIID}JOp OM} JO SN[VA UVIUI ¥ SI }I IBY} SOPBOIPUL Joquinu AU O} P9YI¥}B YSIIISVUV » 
*ezh sd ‘gggr 103 J1oday AdAINS "4 pus ‘do ‘or ‘ON xipuoddy Wosj usyey ft 


REPORT FOR 1892 


Lofg.tg goc+ [z+ | zSg9.b+ 9199.b+y 9999.b+y, €6z.61 062.1 Lo 99 br ‘rt ‘pr ‘or 
$166.62 g-€1-+ 9.0+ 110¢.€-+- goor.f-+-» bior.f+y £00.81 LQz.1 99 $9 VI ‘II ‘vi ‘or ‘6 
boSS.gL OfT-+ [-oS4- r11v.z-++ £g0r.z-+ 6£1b.2-+ g1l.g1 €gz.1 S9 t9 II 6 
£6€1.bL ¥.L + 1 6£¢9.c— €tv9.7— Stb9o.z— Cfv.S1 OE Zen b9 £9 zI 6 
zfgl.oLl 9-8 + £.04> bg1z.z-+ €giz.z-- Q8Iz.z-+ $61.F1 eSe.1 | £9 z9 ZI 6 
g160.42+ | gL + $.o— | ggzS.z-+ olz$.z+ SgzS.z+ gzo.£1 bgo.o N | zQ ZI ZI 
a eee ee a ee —_—__—_— —_—— eames! SGA SoS ai= ieee ee ooo 
groS.rl £.2 -+ o.F-++- o9£9.1-+ obfg.1t+y ogfg.1+% zv6.z1 108.0 z9Q 19 £1 ‘z1 f1 6 
88zLl.zL fr + 6.b-- ozbl.£€— bhrl.c—y, C6EL.€—y Ivi.zi olz.1 19 09 Hh es aS dS, 
golr.gl 9:0'— o.b-+- $Sg0.€— bLg0.€—y, b£30.€— , 18.01 Zee.1 rere) 6$ cL ot by Gy 855 
z9SS.6L g.4 — zp gSbs.e+ LE¢S.€+- 6L¢¢.€-+- 649.6 OO!-I 6S Ww S S 
to10.gZ 8.8 — r.e+ oLSE.S— 9gSf.S— gsse.c— 6+S.g z£3.0 W gS S S 
FLof.1g 6.11— | zb— | 6990.b-+ 06g0.b-++ gbgo.b-+- LiL.L Lve.t gs LS 9 ‘Sas 
Sogz.Ll LL — S.1— gf gtr.o— 9zgh.o— Ergr.o— oLf.9 9oI.-1 LS 9S 9 + 
Ivgl.Ll 2o.— G.z2+ 6S0L.0— 1LoL.o— gtoL.o— boz.S Ogo.I 9S S$ 9 + 
ooLlr.gl Lg— | zo—. | 1g0f-1— ogol.1— zgotr— bz. PSo.1 $$ vs 9 v 
1gLt.0g $3 — 6.2— gSog.£— Evog.€<— x zlog.£<— x. oLlo.€ SLo.1 $S €s L ‘9 ‘Lv 
6£g6.£g 9.5 = 1.s— til Lo1l.4— esiL.r— $66.1 vlo.1 €¢ 1. Z& L v 
1 £69.98 S.0 — S.o— 9916. +¥916.$— 6916.$— 1z6.0 1z6.0 z§ M ‘L v 
£$990.£6-+ | ~~~ a? age Spe eM Baa zlbS.1— gS0.0 960.0 q i ¢ 
t££19.v6+ 000.0 aS | ‘29(] 
2d “dud "2bue "1 "Ut "tt "uy / Ly ‘06-6391 
| 
| Pieabgls . | | 
pov i“ (prem (prea : 
: r -nuindo VW aA -Y}NOS) plvVMyOVY | -YJIoOU) piveMI0y “yeu | ‘Syivul 
poi oast| re nm wor | YS mee | | 
haa oy | “ening ‘ammsvatil JO WooaIq | ae 
JO WSIOH | . 
*AOuvdaiosiq, *SHIVUI UIIMJOq JYSIoY JO souUsIIyIG ‘20u¥Rysiq *yivuyousg 


"0681 ‘HOUVIN OL “688i ‘MAGTOLOO “NNAL ‘A(THIANAAND OL “SSIW ‘VNOTONO WOWA— IT NOILLOUS 


OG6-G8SL ‘slompy pun ‘iyonquay ‘aassauuay, ‘iddississiyy wt Buryaaay yards oyapoab fo sz)nsayy 


U. S. CoAsi AND GEODETIC ‘SURVEY. 


‘ 


166 


0991-88 
- £gf1.Lg 


€go09.Sg 
Sfol.£g 
16g1.£g 


61 64.78 


6008.18 
tolt.og 
PrEE.1g 


969.08 
9$06.4g + 


9100.£g 
zbgv.og 
bzSb.gl 
¥V60.zg 
99gt-63 
8Egg-96 


Tae 


LLE1.z6 
8097.98 


Ut 


*“SSTTN 
‘IXO[IG 7B [DAI 
JINX) BSVIDAY 

oAOGe HIT UM 
Jo JYSI9T{ 


g:41—. | 9-€+- 
9-17 — Clo 
+.g1—- i ws 
¢.Sz— 1.g— 
+.61— 6.€-- 
§.$1— 6.£— 
Q:11-— g.t+— 
0.3 — 0.7— 
0.9 — L.e— 
£.2 — Let 
to + 0.0 
$.o + 1.I— 
ye i: $+ 
0.z — | L.g— 
L9 + 1.£— 
9.0 0= o.I— 
8.01-4- Zoo 
1-v1-+ 1.0-+ 
o.41-+ $.$— 
+.61-+ V1 
"Mut “21 
conic | oa 
TOL | ‘penieg 


“Aouvdal0siqy 


LlLzo.1+ 
oz£$-1-++- 
gzo6.1-+ 
briS.o+ 
zl69.0+ 
0169.0-+ 
SolLf.1+ 
obo06.0— 
g6fb.o+ 
olol.z-— 


ovo6.1-+- 


PLES.z+ 
Q110.z-+- 
oztg.€— 
zz6e.L— 
zL6£.L— 
19¢l.¢+ 
goL6.E-- 
69Lg8.1+ 
{Vz9-1-- 
Ue 


“UPd TY 


g$zo.It+» 
OrLS-1-- 
£66g.1-+ 
$£1%.0-++ 
z669.0-++ 
6z69.0+- 
feLf.1-+ 
of06.0— 
gibv.o+y, 
LSo1.z— 


| ob06.1+- 


| OgfS.z+- 
0010.z-+- 
9glf9.— 
Lo6¢.L— 
LLvl.v-- 


Pore 


96/g.S-+-, 
gbzg-1-+- 


lt 


* OK 


*(pIBM 
-YINOs) prwMyxVY | -Y}OU) prwMIOT | 


»s 


96z0.1-+ x 
voES.1-+- 
%906.1-+- 
$11$.0-+- 
£$69.0+ 
06g9.0+5 
Lggf.i1+ 
0$06.0— 
6L£¢.0+ 5 
bgo1.z— 


obo6.1-+- 
69fS.z-+- 
$f10.7-+ 
fov9.£— 
Strl.op+t 


g0L6.£-+ 


i 


zblg.S+y 
| ¥€zg.1-+- 


“1 


| — 


*(pIBM 


*oInSBvOU JO UO]IIIG 


‘Syivor usaMyoq JYSIOY Jo vous19 HIG 


L6v.6£ FIO.1 
Egb.ge 916.0 
LoS.L€ 396.0 
6£S.9£ | £26.0 
g19.S£ £16.0 
669.¢¢ L£10.1 
zgo.££ 962.1 
ggt.zt Soe“ 
gi€.1£ vo7.1 
F11.0€ QOI.1 

| z90.6z brr.o | 

| 916.92 $94.0 
£S1.9z Cre. 
obe.gz ZIE.1 
gzS.Sz SQz-1 
€9z-bz 6gz-1 
Vl6.zz C6z.1 

| Qbg.1z 691.0 

6L9.1z bor.! 
¢1S.0z 7Bc-l 

“ULy "Uy 

| 

| ao eeee 

iia “yieu | Fh cabal 

| [eriar wooly | usa M}Igq 

| | 

| “QOURISIC 

| 


sg $g Lz ‘iz gz ‘Iz 
bg €g Iz Iz ‘Oz 
£3 zg tz o¢ 
zg Ig . i aa oz 
1g 0g €z oz 
og 6L te 0% 
6L gl fz oz ‘gI 
gl LL Li g! 
LL yy oz ‘LI Oz ‘QI 
gf . | S : LI gi 
d | SZ gI gl 
SL | bZ LI mp 
bl vs Li | QI 
re zl 61 ‘gt 6x ‘ox ‘OI 
zl 1Z 61 ‘QI 61 ‘ol 
r oL 61 ‘gI 61 ‘oI 
ol 69 gI ol 
O 69 VI vI 
69 89 vr ‘It bi ‘or 
89 Lo II oI 
‘20d 
‘06 —6gg1 
OL —woly 


“yAvurgouag 


‘21"%q 


"0681 ‘HOUVI OL “6881 “YATOLOO “NNAL ‘AIHIANAAUD OL “SSIN “VNOTOMO WOYA—I NOILOS 


“06,.-S88L ‘svounry pun ‘iyonquayy ‘aassauuar, ddassissiyy we Buryaaa) pruds ayapoob so sznsagy 


167 


“SON[VA INOJ IO 991} JO UBIUI VS9}JOUSP YSI19}s¥ 9[QNOp &B ‘SUOIZVULUIL}OP OAK} JO INIVA UOTE & SI }I JEYY SO}BOIPUL JoquINU Aue 0} PoYyde;e HSU9}s¥ UY » 


PART II. 


REPORT FOR 1892 


Szor.gor ¢.zz— V.z— zL1if.o— og1f.o— bg1f.0-— 661.L9 1gL.o orl 601 9 L 
L61L.go1 1.07— 1.g— brfo.E+ $LE9.€-+- F1£9.€-- git.gg Qzz.I 601 gol 9 L 
£Sg0.So1 6.FI— 9-4-— tz1f.0+ gb1f.0o+,% oo1f.o+, z61.S9 IOL.I gol Lot g ‘9 gil 
of LL.vo1 +.6 — z-0+. | 796g.0-+- 1968.0-++ £36g:0-++ 160.¢9 ofz.1 Lol gol 19 L 
‘uel 
gblg.for 9-6 — §.o-+ bzzS.o— Lz2$.0-— zez$-0— 198.29 GcL.1 gol Sor 9 L<{4tee 
zL6£.bor 1.01— V2 986L.0-+- g66L.0-+- ¥L6L.0+ g£1.19 100.1 Sor tol L 1f-q 
9g6S.for LL — z.o-+- £9S3.6— $9S9.€— z79S9.£— £1.09 966.0 vor fol z 1f-q 
6¢Sr.Lor 62 r.€-- b£1z.9— oS 1z.g— 611z.9g— 6£1.6$ $00.1 fol zOI € tat € § 
Lyoz-v11+ | 9.01— | %o+ | b9€S.0+ | zg€S.0+ g9£S.o-+ 062.96 gS1.0 S zol g gif 
£g099-€11 oli os zolb.f+ of Lb.e+ SgLP.e-+- bE1.9S Lvz.1 zol IOI € 1f 
IZO1.O11 t-91— Dp hea zz69.L+ of69.L£-++ $16g.L+- £38-9S zbo.1 IOI oor € 
‘uel 29q] 
666z.zo1 Lo>vi— cb rSzf.1+ ofcf.1+ zlzf.1+ Sr9.SS z£O.1 OO! 66 € If 
9¢L6.001 6.gI— g-e+ 6L£0.1— z6£0.1— 99£0.1— £19.6S PIO.1 66 96 € if 
Lz10.zO1 Sic oy a obbhl.o— 6¢¢l.o— Ie Pl.0o— 662.€S Z10.1 96 L6 € if 
LoSL*zo1 €.€z2— C.c— z£¥o.$— Crv0.S—y gtbo.S—y LgL.zS 0Z0.1I L6 96 ¥E sul ‘b-[ {thot 
666L.Lo1 0.07 — z-I-+ gbS6.$— SS6.$—y. L¥S6.S—x LgLl.1S C10.1 96 $6 Pv -uef ‘yf ‘of 
ity Se a ee se eA fh uel 
LVSL.E11 | aa 2 ov 969.0 £969.0 900L.0 zSL.o$ | $96.0 $6 +6 doz “sa of 
Sgfb.rzi-+ £.41— ZI-+ $$96.9+ 9b96.9-+ 0986.9-+ gzo.0S | 6Sz.0 W +6 bz bz 
TESb.br1 6.91— 9.£— g19$.L+ 9£9S.L+y o009S.£+ 5 Lol.6v QgI-I +6 £6 Qz bz 
£16g.901 £t1— co LS€9.0+ 1££9.0-++ £v£9.0+ 109.9F a £6 z6 Qz zc 
9$Sz.go1 $.01— £-0-+- of9z.S-+- Loe b£gz.$+ glr.Ly OgI.1 z6 16 gz bz 
9z66.001 ti CD Nas z6o1.€ + 9gg1.£€-+ g691.€+ gif.gv 627.1 16 06 QZ bz 
b£zg.L6 4.71 — 9-2-+- gof1.z+- €6z1.7-+ 61f1.2+ 630.Sb IZf.1 06 68 Lz ‘9z vz 
9z69.56 oN toes Pend gof L.o+- VEELOo+tyy 6LzL.0+ xx gol.er obf.1 63, 88 of ‘gz ‘Lz gz ‘bz 
tggv.S6-- 9.6 — 0.0 zboS$.o-+- zvo$.o+ zbvoS.o+ 00$.zb zLo.o re) 88 Lz Lz 
zz96.46 $6 — | o€+ ha sat = z9$S.£++ z6$S.€+ gzv.zP 136.0 88 Lg Lz IZ 
Stor.16 $.21— g-0+ 6bLc2.1-+ Cbylz.1+ SLz.1-+ Ibv.1b +6.0 Lg 98 Lz IZ 
9671.06 £.€1— ¢.b-+- 9£96.1-+ +¥196.1-+ 6$96.1-+ L6v.o¥ 000.1 98 Sg Iz IZ 


SURVEY. 


COAST AND GEODETIC: 


s. 


Lah 


168 


LLVL.£er 
Lvg6.1€1 
Egbo.z£1 
1vog.S¢1 
1096.6£1 
$996.E¢1 
$g10.6£1 
ZIQE.EFI 
6zSb.0S1 
gilb.6ri 
zOSb.ob1 


of1b.zg1-+ 


6LoS.SS1 
€gSz.6r1 
€¢r6.0r1 
S6gS.1£1 
Lvvz.zz1 
€z99-L11 
€16v.z11 
[616.011 

“UL 


‘SSI | 
‘Ixoflgq Ye jeaay 
FIND o3ei9av | 
‘9a0qe yeu | 

jo WsI9H 


1$06.9-+- | ¢S06.9+ 


S2OL.1-- 
$z90.0— 
obSl.E— 
1$Z1-7— 
3l36.¢— 
£1>6.7+-, 
z19£.b— 
9zlo.L—x 
+zg36.0+ 
Iv1o.1-+ 
bgbo.L— 


——————— 


*AouBdgiosiqy 


z.6§ — | 9.0— OLOL.i-- 
9-85 — | $.z2— 9£90.0— 
Sos tl Ses gSSl.6— 
g-2& — | 6.1— o9£1.4— 
LoS — | 62+ | v996.€— 
Qe 0/2 | Qua 1gt6.4-+- 
z.$§— | ££ gzol.b— 
6.15 = | g.1-+ Lilo.L—- 
Gig oo | Ome 1196.0+ 
1.16 — | 1.€— 9z10.1-++ 
0.gr — | 9.0— Lgvo.L— 

Ci sO 
WL — |- 2 S-— 96bz.9+ 
Give ORs ob1£.g-+- 
z.ov — | £.0o— gbSf.6-- 
6.6£ — | of— gbre.6+- 
O80 eat te or Soa bzgt.b+ 
9-7E.— 1 P.9— o1Z€.$+ 
ZQe.-— | 1.$— ozZ$.1-+ 
L£Z — .| 9.0— gor$.z-+ 

*2li tle “WL dt "Ut 

ol q- 
“UvdTT 

‘TOL | ‘rene 


te 
| 
| 
| 
| 


ZEST. 
oS1£.g+. 
oS S£.6+- 
Eovl.6-+ 
gf gt.r+x 
Zvle.S+ 
obLS.1+ 
t£1$.2-- 
ud 


"(PIB 
-YINOs) plwmMyovY 


‘ginsvawl Jo UOTDaIIG 


! 


\ 


Lz9l.1+ 
6+¢90.0— 
SLSL.E— 
oLL1.b— 
6¢36.£— 
69t6.b—-,. 
Sol .b— 
golo.l—, 
g36L6.0-+- 
OI110.1-++ 
o6to./— 


Lv¥o6.9+- 


oLtz.9+% 


| O£1£.9-+-» 


LvS¢.6-+- 
€£rl.6+- 
€1gf.v+-y» 
glof.S+»% 
$69$.1+- 
$91$.z-+ 


*U 


*(pIeM 


| 


~YVIOU) PAVMAO LT | 


*SHIVUI U9dAjJaq JYZIay Jo sUaIIHIG 


} 
/ 
\ 
| 
| 
| 
] 


| 
| 


} 


1£2.g8 136.0 
0Sz.Zg £g6°0 
Lgz.9g 986.0 
19z.SQ CVI.1 
gf 1.8 CLi.t 
$96.78 06.0 
466.18 10f.1 
£69.08 6Lz.1 
bit.6 $of.1 
601.94 LL6.0 
re De pd 06g.0 
¥g£.oL ZPI.O 
zbz.gl 988-9 
9S€.SL 360.1 
gSz.rl 00¢.1 
gSo0.€ Oge.I 
gLl.1L oto. 
gf L.oL Lto.1 
169.69 O7z.1 
1L¥.29 Lilet 
"My ‘My 
syieu 
“y4ieul JAISSIOONS 
[PUFUL WOdy uaa Mg 
‘DOURISICT 


| 
\ 


QzI 
Lor 
gz1 
czI 
bzI 
a 
aa | 
IzI 
ozI 
611 


| gII 
SII 


Ett 
gil 
Sir 
VII 
€1r 
ZII 
III 
OI! 


—woly 


‘yIvuyoueg 


Zz Li 
Mal oto Lt 
€z 1G ie Ba 
er II 
€1 Il 
LYreey LY Tt 
£1 II 
LIOVUPCY Li “iat 
I II 
FI II 
v1 II 
II II 
gi ‘hi 6 gt ‘6 
gi ‘6 - gi ‘6 
6 6 
OI 8 
Fi ‘ol FI 68 
QI ‘OI gI ‘8 
Ol g 
Ol Z 
‘uel 
‘06-6891 
‘21"q 


‘0681 ‘HOUVINN OL ‘68st ‘YAATOLOO “NNALL ‘GIAIANAAND OL “SSIN ‘VNOIONO WOWA—T NOLLOAS 


‘O6-ES9T ‘siounryT pun ‘hyonquay ‘sassauuay, ‘iddississiyy ur buyaaa) qrurds arjapoab fo synsay 


169 


PART II. 


REPORT FOR 1892 


“son]BA SIOU 10 9914} JO UROL BS2}JOUAp Ysl19}s¥ 9[QNop & | SUOIVUTWIDJOP OM} JO ANTVA UBOUT & SI }{ VY} SOIBOIPUl AaqtuNU Aue O} Pal[oxz}y YSli94se UY » 


6Sfr.L¢1 
6£LS.zb1 
$96.6b1 
Core.1S1 
6EzL.vb1 
zLES.or1 


ZOZI.QEI 


LS6z.9£1 
1991.b£1 


6bgz.LE1-- 


1igcc-Ler+ 


609z.z£1 
gloz.o£ 1 
glSg.6z1 
z£06.9z1 
FEerg-zel 
EQLE.6E1 
6So0S.L€r 
ggI1g.££1 
gS06.0£ 1 
g9f6.Lz1 
o$€9.9z1 
zzLL.gz1 
gsgl-gz1 
bE1g8.9z1 


Loz6.lz1 


Szfg.Lz1 
6¢L9.Lz1 
60g$.gz1 
L9%9.6z1 


ee 


6LEg.7E1 


1.$6 
£.9g 
8-48 
9.Sg 
$.08 
£.92 


6:27 


£.69 
6.£9 


E.ZS 
2-49 
£.98 
6.06 
&.SS 
v.65 
Z.09 
1.19 
9.SS 
“a | 
9-9b 
g.£v 
g.£4 
9-90 
g-LY 
1.£¢ 
1.9V 
9-L¥ 
1.LV 
¢.z§ 
Zics 


| ous — 


| 3-9— 
GE se 


Gai+ 


ogfb.S— 
g11b.L— 
ooff.1— 
916$.9+ 
Logt.b-- 
oL1v.2+ 


Crzg-I-+ 


96z1.z2-++ 
z$06.1-++- 


————S 


89$0.0-- 
zl96.b-++ 
1£So0.7-+ 
ooSf.o-++- 
9t$6.0-}- 
66z9.€— 
zSt3.9— 
$z4g9.1-+ 
1699.€-- 
o11l.2-- 
0696.z-- 
grof.1-++ 
7L£1.g— 
b£o00.0-++ 
gbvto.0o— 
{O11 
Z380-0-- 
9LS1.0+- 
0906.0— 
g$Lo.1— 
ZIQI.€— 


3606.0— 


bot €.1— 
1b6S.9+- 
glgi.b+- 
zcO1v.z+y 


8978-1 + x% 


Ezlr.7-+ 
.glo6.1-+- 
L9S0.0-+ 
$996.b+ 


o$So.z+ 
L6ro.o+- 
9z$6.0-+ 
fof9.£<— 
LS¢g.9— 
iSie.344- 
b169.€-+- 
efr1l.c+ 
So0l6.z-++- 
Z1of.1+ 
9gf1.0— 
9z00.0-+-y 
€zbo.o— 
SQOIl.I— 
+1g0.0-- 
6L$1.0-4- 
Lg06.0— 
9$Lo.1— 
6£g1.€— 


vitti.s—, 
eCib.L—y 
96z£.1— 
06g$.9-- 
gSgi-b- 
gbib.z+., 


Z77Q-I+% 


SSL.g11 
OLL.L11 
g6r.giI 
€Ez.S11 
€Z6.C11 
000.£11 


$zo.Z711 


996.901 
z66.SO1 
£66.to1 
11g.fO1 
of L.zo1 
LS9.101 
Lz§.001 
6£z.66 
6Z71.-96 
611.46 
gSb.g6 
£S£.96 
£of.b6 
6L£.£6 


ee Ennion oo 


bgzl.$+- 


Co016.0-— 


z$zl.$4- 


$36.0 
TLZ.1 
Soz.1 
09Z.1 
U2L0.0 
96.0 


$66.0 
066.0 


996.0 


1v0.0 
bgf.o 


C00.1 
610.1 
966.0 
666.0 
ZQI-1 
10.1 
€Lo.1 
otra 
88e-l 
OII.I 
+S6.0 
LiLl.o 
Cor.I 
066.0 
$96.0 
£L6.0 
££o.1 
000.1 
€L6.0 


¢Sz.o 


gS 
LS1 
gS1 
SSI 
br 
€S1 


LS1 
oS1 
Soi 
| Sr 
| £91 
zSI 


vE1 


ine) 
— 


OonN 
CQ CQ CQN CH 
— — 


° 
ae) 
~ 


OV 
is | 
~~ 


I “J “of I ‘yf ‘ge 
rye ‘Ot I “oJ ‘QZ 
of Sz 
of Qz 
1¢ 1s 
ri “ot: € *9z 

uel 
21 1£ ‘gz 
"qo 

€ ge*Le 
rf ‘Sz Lz 
ihe Tt 
1¢ if 
cz Le 
cz Le *¥z 
cz tz 
Sc bz 
cz tz 
cz tz 
Lz.Se tz 
Lz $z 
oz z 
oz z 
Oz QI 
cet 4 €z ‘gt 
Iz QI 
Iz gI 
Iz RI 
Iz gI 
are SI 
tz gI 
Zz gi ‘LI 
€z Cz 
oe Li 


170 


“6S0£.121-+ 


U. S. GOAST AND GEODETIC SURVEY. 


~ gofg.6z1 
-OgI£.6z1 


o9£S.9z1 
obvl.Lz1 


O019.Sc1 


$S99.bz1 
C61€.bz1 
1gzS.bz1 


11z0.9z1-+ 


ELzL.bz1 
1008. Val 
CS£o'gz1 
$190.SZ1 
66£9.0z1 
6S0z.9z1 
Logt.z£1 
99L6.1£1 
zS$zo.vf1 

“Olt 


“SSTTY 
TIXOTIG 7B [9A2]. 
J[ND ssev19Av 

sAOQR YIBUL 


jo JYS19H 


\ 


a re | ee eee ees 


| 


‘Aouedoai0siq 


o.4o1— | z.o+ €SZv.1-+ 
z-Lo1— |} Z.1-- gvi1S°9o+ 
6.gor— | £.€-+ 008 4.0-- 
Ze1I— | 2.S+ b16L.0+ 
v.L11— | 2.4— 16zz.e7+ 
Z.611-— (|-9°S— oof9.0-+- 
eLor— |) S.9— z99$.0-++ 
I.10I— | 6.z— 8807.0— 
20 LF — z661.0— 
4.66 — | t.0+ gf6z.1-+ 
¢.£6 — | r.r+ gzlo.o— 
9-66 — | 1.1- bSEz.1— 
L566 — | o.1-+ ob$6.0+- 
£96 -—* |. $s1— gIttv.o+ 
7.66 — | €.€+ 099S.1— 
E86 —.\:88- | ghl6:6—~ 
O:zoI— | 9.c— 6£0z.0-+- 
4.66 — | €.S— bgto.z— 
1.46 — | o1-+ Zo1r.€— 

“Wie *Utltt ° Ut 

*poqe | | 
= ie Se aoa 

| ‘UeeTT 
T0L | “neg | 


ae 


zSlp.1+ 


pSlri+ 
LE1S.0+ $$1S.0+ 
€gLL.0+- 91gl.0+ x 
898L.0+ » ov6L.0+ » 
zifz.e+ olzz.z+ 
ezf9o.0+ , —*| ZLz9.0+ x» 
S695.0-+ xx Of9S.0-+ xx 
€LO0z.0-- xx ZOIZT.O— xy 
9961.0— » C10z.0—- x 
LE6z.1-++ gf6z.1-+ 
€£€Lo.0o— z¢L0,0— 
6S€z.1— gbfz.1— 
$£S6.0-++ ¢+S6.0-++ 
Ezbr.o+ o1bt.o+ 
9f9$.1— v9$.1— 
S916.S— y z£L6.S— y 
zSoz.o-+ gzoz.o-+ 
gSbo.z— » 11S$0.7— x 
ZIII-£— zor1.e— 
“le "Ue 
| *(pIvA “(prem 


/-yqNOS) prweMyAOV -YWIOU) prveMioy | 


‘QInSveW JO WONCSIIG 


‘SYIRUL USIMIJoq JYSIOY Jo soUaI0yIG 


| 


oLg.9£1 zto.0 K - | SLI 
978.081 S£6.0 a Rae bli 
£6g.SE1 060.1 VLI ELI 
€og.v©r €V1.1 5; ema cL 
099-££1 Sof.1 cli ILI 
SSt-2f1 gto.1 ILI oLI 
Lof.1f1 gof.1 Olt! 691 
100.0£1 z66.0 eTep ggI 
600.6Z1 Lg1.1 gol Lol 
PZ1.QzZ1 | ZO£.o x Lol 
7ZQ-LZ1 | ogf.0 Lol 991 
zov.Lz1 £06.0 991 S9I 
6$S.9z1 +96.0 Sol For 
S6S Sz 966.0 bot fo1 
L£o.vz1 LSZ.1 €or zQl 
ogf.€z1 QzI-1 zgI I9I 
vSz.zz1 €Sr.1 Ig! ogI 
IOI-IZI ZQIeI ogI 6S1 
616.611 Fo1.1 6S1 gsi 
"My “Uy 

fit | 

| | 

sees “sv | 

rea aL smo AUORtae. Ps gle | -— WHOS 

| | 

“20UR ISIC ‘yAvuyousg 


VI VI 
ZI iets 
bi ‘ZI VI ‘g 
€1 ‘ZI €1 ‘g 
ZI 8 
€1 ‘21 £1 *g ‘9 
£1 ‘gv £1 °g ‘9 
£1 °g ‘v £1 °g ‘9 
9 ‘V 9 
9 9 
v 9 
54 ¢ 
> € 
$ € 
S € 
¢ € 
Sy Or Se | 
I ‘¥q ‘6% I “J ‘gz 
6z QZ 
‘ue[ 
06-6381 
‘aleq 


70681 ‘TIONVIN OL ‘6881 ‘MAPOLOO “NNAL ‘GTAIANAAUD OL “SSIIN “VNOTOMO WONA—T NOLLOUS 


“O06 -SSSE ‘svounny pun ‘hyonuay ‘gassauua “ddississipy ur burjaaa) prurds oyapoab fo synsay 


F 


— 
te 
som 


PART Ii. 


REPORT FOR 1892 


o$zg.1zI 
brS6.ez1 
gzib.Sz1 
olgt.Sz1 
€1bvb.gz1 
oSof.gzi 
gb£1.6z1 
zSQS.0€1 
zz[v.o£1 


ZICSIET 


gfSg.zf1 
boz1.vF 1 


99lo0.6£1-+ 


zo6z.Lf1 
06£6.g£1 

ELlo.Sv1 
goto.1S1 
€Eo1.€91 
1gSl.Lbr 
So0g.Fr1 


broS.zbi 


LzEL.ov1 


*SON[VA VIOW IO 9914} JO Uva B SdJOUAp ¥SI19}s¥ 9[qnop & tsuOT}BUIMIOUAp OM} JO 


ozgz.zbi-+ 


IvSE.6£1 
6zLS.9£1 
PLSS.o£1 
zbrt.of1 
b6g9.Sf1 
LS90.S€1 


6zS1.€E1 
LGLL.ZE1 


bzfg.1f1 


vgi0.1£1 


b.boi1— 
£.6¢ 

9.€v1— 
1.$¢1— 
€.¢vi1— 
C.£b1— 
o.Shi1— 
L.voi— 
z.ovi— 


6.b-+ 


0.0 
PO 
z.£-+- 
z-o+ 


—— 


7-O— 


oe 


o.7-+ 
z.b-+- 
8-2 
8: b+ 

ol 
£.9¢— 
¢.¢-++ 
wet 
¢.~— 
o.4v— 


F6z71.I— 
zgSv.c— 
brlo.o— 
€+S6.0— 
LEog.1— 
96z3.0— 
gosb.1— 
o£ $1.0-4- 
0660.I— 


gzzt.1— 


999¢-I— 
9g691.£—- 


—— 


v9gL.1-+- 


gerg.I— 
obfL.9— 
glgf.s— 
Cz11.z— 
zS6e.¢+ 
gL$6.z+- 
1907.7+ 
L19g.1+ 
9gLf.1-+- 


6Lz6.7+ 


z1gl.z+ 
¢S10.0-++ 
z£1z-0-+ 
gbSb.o+ 
L££zg.0+-+ 
gz16.1-+- 
zLlL£E.o+ 
€£+6.0-4- 
ob1g.0+ 
glgr.1+ 


Qrf1.1— 
boov.z— 
15.0.0— 
6£S6.0— 
££9g.1— 
bof£g.0o— 
SoSt.1— 
€Scr. ae 
$S60.1—- 


ee 


gboz.1— 
pepe esd 2 


viEL.oq— x 
bo9f.S— 
Loll.z— 


gl6£.S-- x 


9L$6.z-+- 
Sgoz.z-+ 
Love: 1+ 


—- ——_— 


0gz6. 


zogl. 2G 
$£10.0-+ 
QIIZ-0-+- 
$zSv.0o-+ 


£¢zg.0+ 


¢¢16. I-+ % 


gbLf.o+ 
zzv6.0+ 


z$1g.0+ » 


g6gI.I-- 


| goghat 
| Tae XX 


| 


697 1-1— 
19S¢.z— 
9£Lo.o— 
LvS6.0— 
1¥93-1— 
6378.0— 
goSh.1— 
goS1.0+ 


LZOI.I— yy 
9Sz£.1— x 


Sgoz.1— 
€1£1.€— 


ae 
€zS9.1— x 


Sains, ae 

gLIo. o+ 
Rae. o-- 
zLSt¥.o-+- 
1£zg.0+ 


zOr6. IT x 


66LE£.0-+ | 
brr6.o-+ 


LZ1g.0+ » 


gSgr.1+ 


11S.Zb1 
6b. Lr1 


ON[VA UIU ¥ SI PI VY} SO}VOIPUL ToquINU AU¥ 0} PeyoN}}e YSU9Ise UV , 


£1z.0L1 
oLo.691 

£6.L091 
PLL.ggt 
bzg.Sg1 
Sob.tg1 
Lof.€g1 
66z.z91 
PQI.19! 


6g1.091 


giz.661 
1$z.gS1 


$90.L$1 


096.91 
Qgt.SS1 
g6r.bSt 
oSz.eS1 
£6z.zS1 
Qzf.1S1 
gSf.oS1 
10v.6v1 
ob.gri 


€zS.gh1 
gfS.Sh1 
19S.br1 
Ezv.er1 
Lbe.chr 
Q8z.-IFI 
VII.OVI 
ELL-gf1 
66L.L01 


V1.1 
ovi.t 
gSI.I 
oOSI.1 
61.1 
gSi.1 
Q00. I 
SII.I 
666.0 


126.0, 


L96.0 
16z.1 


So1.0 
ZLS.1 
oo1.1 
gt6.0 
LS6.0 
$96.0 
06.0 
LS6.0 
196.0 
166.0 


Z90.0 
926.0 
£g6.0 
¢L6.0 
gtr.1 
9Lo.1 
190.1 
zLi.1 
1vf.1 
+l6.0 
1£6.0 


goz 
Coz 
foz 


Coz 
boz 
foz 
ZOZ 


gz ‘1z ‘61 


gz ‘1z ‘61 


cz 
Qz ‘zz 
(ae 
Zz 
zz 
Zz 
ae 
zz 
Qz ‘Zz 
gz ‘Sz 
aH 
41 
LI 


SI 


gz ‘1z ‘LI 
Of *1e LI 
Li 


oz ‘S1 ‘FI 


0% 


gs $ - Maes vel aa | vf 


a 2 2 QLOZETY Z-QZI— -} F.o-+ Logz'‘o — 6087.0 — Sogzo — z1£.Lg1 | OII-I fzz Zzz 9 v 
oie ‘ SgpSerr O-921-— -|-9:0-- Sgit-e = 6g1z.z — “IQIZZ/— 961.981 OLLI eee Iz 9 v 
pee). 4 OLOESITT: b.6c1— | v.b— gff1-1-+ gSfr.1-+ prer.i+ 990.91 0$6.0 102 3 eh One 9 4 
‘Ceyenes PElo.F11 o.$z1-— | 0.$-+ 06L6.0— ¢196.0— $9L6.0— O1I.bgr 067.1 O7Z 61z 9 v 
gz6b.Lr1+ £.0f1— , | £.0o— togg.1-+ Sogg.1-+ ZOQQ.I-+ 168.791 $90.0 AXX 61z ¢ S$ 
bz19.S11 O:0f1-— | 0.0 6197.0— 619z7.0— 6197-.0— Q78-781 z6£.0 61z giz E v 
poet SPLQ S11 o.0f1— | L.v— QI19.I— +609.1— Iv19.1— PEV.zgI ZLZ.1 giz Liz Ak v 
“ 19gh.L11 £.Szi—..| 2.$-- ¥S66.1-++ gz66.1-+ 0966.1-++ ZQI.IQI olz.1 Liz g1z ys v 
es Lo6v.S11 S.of1— | S.1+ z$10.0— O910.0— x S¥10.0— x z68.6L1 $96.0 giz S13 L ote 
4 “TRIN 
 6$06.S11 o.zf1— | o.€-+ bLoo.€— 6g00.€— 6S$00.€— Lz6.gL1 4og.0 Siz viz I‘W Y “WW “gz 
Ce ELE aE o.S€1— | 9.0-+ obfz.z— 6b£z.E— x €vEz.z~— » €z1.QL1 Of 1.1 . biz £1z LE © WW ‘gz 
© 6Lb¢Lioz1 g-Sf1— | €.$-+ g6£3.7— V203.7-— x 1L£3.c7— » £66.9L1 br6.0 £1z Z1z ‘rw € Ww ‘gz 
ty  LlgSfz1 6.0b1— | £5+ | rrzg.e— zlLzg.E— » C1zg.E— y 6b0.9L1 146.0 | ZIZ 11z € rw Stor 
BO ierv.lz1 9.9F1— | 9.£— blLlz.6— 9$Lz7.S— z6lz.S— gor.SLi 876.0 1IzZ O1z I‘W Bz 
Ss C6g9.z£1 o.fvi— | £.£— 9660.b-++ vior.v+ x 1960.F'+ x» ogi.bLi 19.0 o1z 60z € Ww ‘vz € “WW ‘gz 
fj E ST baste «oS aaa aE sa earn a en rl ana ae aa rene eel AR i GE nae Cae bare ce ee Sanam RR (oe ae ose ee arene a eee ome eee ome me man ae | go or am aa 
: wm . £$96.0f1-+ g.6f1— | 1.0— gSLt.2-- 9SLf.z+- | SSLE.z+ bLy.eLr | {$0.0 IAXX 60z IW I‘W 
L69S.9z1 L.6€1— | 9.€— gLes.L+ 96rS.f+ , - | ogtS.L+ x 61v.EL1 Qz0.I 60z goz € -w ‘vz Cus See 
< 610.171 L-OLie~| S.0-> zbzo.0o— %| 6£z0.0— byz0.0— €6£.zL1 V10.1 goz Loz vz gz §zz 
c, 1990-121 9.S€1— | z-I— 63SL.0— £gS/.0— 66$Z-0— 6LE.1L1 QgI.1 Loz goz bz zz 
tO “Uh Ube MUe Uh "Ue “1 "Uy "Mey ‘uel 
a 06-6881 
oD (| 
I *pe}e] coat | *(pIem | “(prem | . ts 
‘Sst -nwno0y ae -YjNOs) plveMyOVY : -Y}0Uu) pivMio4 | -yreur *SyIeU 
J ‘reortg 42 [491 W | | yen worg dAISsa00NS —oy, —woly 
> yIny) oser0ae 3 | Ld eat: Name O18] 
aaoqe ye | TROL | ‘Tene Pee nh se Reon | | | 
JO WSO | | 
*Aouvdaiosiq *SyIVU Ud9MJOq JY SIoyY JO soUaIBHIG | 20urysiq yivuyoueg 
f 0681 ‘HOUVIN OL ‘6881 “YACOLOO “NNAL ‘@IAIANAAND OL “SSK "VNOTONO WONA—T NOLLOAS 
NI 


ae ‘OO HESEL ‘svoupy pun Shyonquay ‘aassauuaz, ‘iddissessryy we Guraaa) grads oyapoab fo synsaay 


t~ 


PART, II, 


FOR 1892 


REPORT 


ofSE.€S1-+ 
9809.641 
obL1.ov1 
££09.1F1 
$9z9.6z1 
zgS9g-LII 
oLIS.111 
gzgo.SI11 
1gv6.9z1 


zbeb.poi+ 


Colo.vF1 
L1$6.gz1 
Lzoo.Sz1 
gzeS.1€1 
zoll.zbi 
9L6g.St1 
zS€z.o$1 
9o0L1.€b1 
9£9g-Ef1 
o19z.611 


Iglz.oz1 
gSog.zz1 
blov.f 

o$gL.go1 
glr1.Lo1 
ob6¢.901 
1/gz.Lo1 
Sz£1.gor 
6vor.111 
Lovrzit 
V1IbO.z11 
60L6.z11 
QzIf.z11 


\ 


~ 


¢.SS1— 


L.o— 


o.z-+ 
g.2+ 
ve 


z-0-+- 


9-z— 
C.2+ 
¥.z— 
¢.€— 
L.o+ 
1.-2— 
€.9— 
r.e+ 
c.1— 
z.0-+- 


v.o— 
L.z— 
1.$— 
Z.~— 
Le£— 
b.p-- 
t.o+ 
Lait 
€.o-+ 
b.L— 
os— 
9.0— 
$.$+ 


oSPl.£ a 


gbfr.6 + 
€6zb.1 — 
gvl6.11-+ 
€zlL6.11-+ 
ggti-g + 
ZEVS 30 
£S99.11— 
ce30:5.— 


6£6£.0 + 


gglo.§ + 
o6-6.£. -+- 
10£$.9 — 
¥L6L.01— 
vLoS.€ — 
gltl.b — 
gtgo.L -+- 
oLgz.6 -+- 
gzz9-v1-- 
1£46.0.— 


LL9S.z 
bg6f.6 
$zz9.9 
gzgt.o 
gf Sz.o0 
1£6£.0 
bStg.0 
bzlz.€ 
gibl.o 
€So1.0 
[6z6.0 
1g%9.0 
0$S6.0 


ries wha Laat 


PSbLe + | Lees + 
oser.6 + | oS€b.6 ++ 
Lofv.1  — 6127.1. 
9£L6.11-+-y 09L6.1I-+ 
€7L6.11 +4» £26.11 + yy 
6$£1.9 + bvibig + 
99bS.€ — Lers.g — 
brgg.1I— Z988-11— 
S£g0.4 — gogo. — 
gf6£.0 + ob6f.0 -+ 
i | 
66L0.$ + CLL0-S: 
6Lb6.€ ++ ZOS6.£ ++ 
6gz$.9 — £189,.5.-— 
9$6L.01 — 166L.01— 
gloS.€ — 1498.6 — 
Soff.b — ggtt.b — 
glgo.L + S190.£ + 
€S9z.6 + Lggz.6 ++ 
bEz9.b1-+ 61z9.V1-- 
EL16.0 — oLl6.0 — 
S299.2.— 6198.2 — 
L66£.6 +yy% | OL6E.6 +-xx 
o$z9'9 ++ 6619.9 + 
Li9t.o — 6£9f.0 — 
9$Sz.0 + 61Sz.0 + 
£S6£.0 — 606£.0 — 
ySbg.0 — zStg.0 — 
ZELee = Silz.£ — 
61vl.0 — gitl.o — 
0601.0 +» wee fo) Bs 
; 9976.0 —x z£6.0 — 
bgS9.0 + chee Toe 
LLS6.0 — tzS6.0 > 


6Lo.bzz 
g1g.€zz 
69+.zzz 
PII.IZZ 
ogl.61z 
6zh.gIz 
QII.Liz 
g69.S1z 
166.F1z 


LS+.€1z 


61v.£1z 
661.z1z 
C06.01z 
£99.60z 
bzv.goz 
9Lg.90z 
1SS.Soz 
Evl.voz 
ZOQ.ZOZ 
tzf.10z 


| 726.002 
| goz.00z 
| o$1.661 
| Sor.g61 
| vLz.L61 
| €£z.961 
€Lz.$61 
| Lr1f.v61 
| obo.f61 
Lgg-161 
brlo61 
8g5.6g1 
ZbP.ggr 


19z-0 


6ve.1 


ccof.1 
pee.1 
1S€.1 
Crh 
Q1V.1 
Lol.1 
SLAG 


——- 


XxX 


Se 


“SON[VA SIOW IO 9914} JO UKIT B S9}JOUSP YSt19}sv a[qnop & gsc ikeelyerkad 4 OA} JO ON[VA UVIUI ¥ SI 1 BY} SOJBOIpUI IoquINU AU 0} PdYIeIZE HSIjs¥v UY « 


€z ea 
61 (aa 
61 ad 
€z ‘61 ape a ak A 
Ez ‘61 SoZ ete 
61 1z 
61 oz 
Sz oz 
Sz oz 
| cz “AON cz 
Sz Cas a 3 
gz ‘Sz Ad 6 ae 
gz of 
Qz of 
gz of 
9z 6z 
9z 6z 
Lz ‘gz 6z ‘Lz 
lz Lz 
Lz lz 
"AON "6981 
OI | 
bi ‘£1 ‘or bi ‘fr 
oI €1 
oI ZI 
£1 ‘or er *zt 
OI z1‘g 
oI 8 
oI 8 
II 8 
ort z1‘g 
Zi ‘II ZI ‘g 
II ‘9 8 
9 v 


- 


Be deb htos 


174 


Leet | She 
10L€.901 290-1 gts 
IOIO.O11 Per) Se 
IOOI-111 6.8iai=— | Ber 
z60v.171 tr1i— | gv 
zgLl.zzi 1.611— | 2-1 
8969-171 foci | 6.0-—- 
SIEE.gzI go on Cooaeiin OBE 0 Se 

2 ooSg.gzi+ =| o.Sr1— | f.1-++ 

>  ogrg.of1-- O.f14— | L.0— 

faves ry —— ee ee 

PD ofS$S.lz1 €.911— | 6.0-+ 

D  goll.l€1 z-L1I— |} 1.e-+ 

OD €L89.9£1 €.611— | £.0+ 

g  €1gt.gf1 9-611— | 6.0-+ 

fm ©Lorg.9f1 S.ozi— | 6.0-++ 

= C€¢1.L£1 b.rzi— | ob+ 
os bibb.iti b.Szi— | €.1-+ 

&  ooL$.fb1 L.9ZI— | 9.2-- 

1$19.6¢1 £,6Z1I— |. Z.1— 

p 66z0.SS1 1.gzi— | €.€+ 

< 6009.6S1 vaili— | oF-+ 

- 9099-gr1 ¥.S€1— | g.€-+ 

D "Ue “Ubud Ubu 

< 

2) 

iS) 

“SSI a ce q- 

3) ‘IXOTIG 7B [OA2] 

J[ND odv19Az 
2A0qge yeu “TRIOL ‘Tented 
JO WYSI9H 
*Aouedaiosiq 


z£7z.O1 


6gII.-1 
obz$.1 
goLt.1 
gz£l.o 
1962.4 
QO87Z1.z 
1Svz.9 
gbiz.S 
o1LS.¥ 


PEPE TEIRT | ++) 


€oz6.01-+ 


0826.0 


6bzr1 + 
1gto.€ — © 
£gg0.1 — * 
€o1£.01— 
bilf.1 —y 
B8Lo.1 + 
gzf9.9 — 
£ogl.o + 
€96z.1 -+ 
£S60.€ + 
9fzz.o1— 
glII.1 + 
zbzS.1 — 
zoL¢.7. ++ 
1fff.0 
100f.% — 
£6z1.z 
bobz.9 —x, 
zbiz.S 


“(prem 
-qjNOs) pilweMyAVY 


Cgb.Lbz 


‘QINSvOW JO WOID9IIG 


b6ib.r + G1t.3 iG gI I 4 
61b9.£ —- oL1.gtz 16Z.1 | gI Li I 6 
z160.1 — 6L9.hbz 196.0 LI QI I 6 
6Lo£,01— 916.fbz III.I gI 61 g ‘I 6 ‘g 
999f.1 — x Log.zbz Lgft.1 61 oz bi ‘9 t1‘g 
o00go.1 -++- ozb.1bz Cert oz IZ 9 g 
c££9.9 — 9gz.obz €90.1 IZ Zz L‘9 8 
26L4.0'-- Szz.6£z oSt.1 zz ez Vs £1 ‘g 
gl6z-1 + 9£6.L£z 191.0 IIAX Ez i “ab 
6¢60.€ -+- b6z.9fz 61$.0 Mix fz | FI VI 
Lzzz.o1— SLL.LEz IQI-1 ce bz 6 €1 
6611.1 +, b19.9fz ZQ0.1 bz Sz bi ‘6 br ‘fr 
6£zS.1 — z£S.SEz o61.1 Sz gz II cA 
IaLE.a ++ zve.vfz zEI.I | 9 Lz TI £1 
zzlb.o — o1z.€£z oSo.1 Lz gz II ZI 
1967.4 — Og1.7£z bSo.1 QZ 6z II ZI 
ORZ1.Z gor.1£z OL1.1 6z EY zI 
glbz.g —x 9£6.6zz ZQZ-1 of If Sr ‘tr C1 ‘zi 
bSiz.§ — ¢L9.9zz CSI.1 1¢ ze Cr ‘II gI 
£608. — 61S.Lzz vol.I ze a I gI 
£zz6.01-+ Sib.gzz 6gz-1 oe ve SI gi 
19z6.0 —- 9z1.Szz gol.1 | vf Sf gi ‘Sr €z ‘gi 
“Ut uly uy i AON 
06 —6ggI 
“(prem 
-Yi0u) prem10 “yeu “SyIvUl 
ZATISSIOONS —oO —wmwo1t 
repwar word | owed L 4 set 
‘Q0uRIsSIg “yreuryousg 


*‘SYIVUI UIIMJOEq JYSIOY Jo vousloyIg 


0681 “HOUVIN OL “6881 ‘YATOLOO “NNAL ‘ATAIANAAYD OL “SSINW ‘VNOTOMO WOWA—I NOLLOGS 


"06 -GS8ST ‘svounryT pun ‘hyonquay ‘sassauuaz, ‘iddississiyy we buyaaa) yr.rds ayapoab fo syynsaxy 


175 


II. 


FOR 1892—PART 


REPORT 


“SUOTIVUTMII}Jap OM} JO INVA ULOU ¥ SI 41 Ivy} SoqVoIpul 1aqunu Auv Oj PIYOR}}e HSIOIS¥ UY » 


| | 


obbeetr-. “| $.rt1— |) Lz 9z$9.¢ + | €1S9.g + obSo.g + | 2S£.Sgz €or.1 AX 
brzi.bz1 Lei Pie HEGEL StgLl.zI-+x bzol.zi1-+-» 6g1.bgz gLz.1 I 
O19£.111 1.$r1I— | g.0-+- o6€f.01-- ogcl.o1-+ b6EC.o1-+ 116.792 o0So.1 z 
O7Z0. 101 6.S11— 1,.0:9-- C£e1-9.-- Ergl.qo +x £06L-9. + 198.19z $90.1 3 
Lvez.v6 6.121—- >| Z.b+ Soz1.€ — Qzz.e. —» Pg1i.€ -—y LLL.ogz 966.0 v 
zSSE.L6 1.9zI— | 9.0— 10g0.-b — g6Lo.b — bogo.h — 6LL.6Sz Sor. S 
€S€v.101 ¢.Szi— | L.o— a998.2°— 9$9S.c — | £99$-2 — b6S.9Sz S9z.1 9 
£100.401 Orei— fy ne) HiGLb—" FY. gb L5 — G0 0-5 °-- 6z£.LSz bgi.1 L 
L£gzS.111-+ 0.121 || L:0-- oof L:1- -+ oSt Lit -- fofL.15+- gzz.gSz £go'0 IIAX 
Lz6L.601 LiISI= | ae ofl¢.g — 9blg-g — S1Z¢:3° — St1.9Sz ot1.1 g 
LSo9.g11 SVGiq— «) I +t¢g9.01— g£39.01— oSg9.01— 666.bSz 890.1 6 
10Sf.6z1 g-€z1— | 9-£-+ gzgo.11-- 88S0.TI-+% bog90.11-+% 116.£Sz III.I oI 
SLgz-giI zeI€iI— | >-p+ ozgl.L + g6LL.L -- zbgl.L + 008.2 Sz C6z.1 II 
CSoS.o11 9-Sfi— | o.f— 0$66.$. — ££66.$ — 1966. — G0S.1Sz obt.1 zI 
Co00S.911 z.zfI— | g.b— zl6l.z2 + 966L.2 + gt6l.z + C90.06z | 9gz-1 £1 
€£o0L.£11 b.lzi— | L€— | 0116.8 + | 9z16.$ +4 1606. + 6LL.gbz b6z.1 a 


Ormomton ~» 


z 


2) 0 0 
mene oy 
OO00 


qaa 


Ke) 


176 


| Supplementary heights (approximate) of points along the Mobile and Ohio 


| 


Location. 


Shannon, Miss., 


Verona, Miss., 


Tupelo, Miss., 


Saltillo, Miss., 


Guntown, Miss., 
Baldwyn, Miss., 


Wheeler, Miss., 
Boonesville, Miss., 


Rienzi, Miss., 


| Corinth, Miss., 


State line, 


| Corinth, Miss., 


Ramer, Tenn., 
Falcon, Tenn., 


Selma, Tenn., 


| Bethel Springs, Tenn., 


McNairy, Tenn., 


| Henderson, Tenn., 


Pinson, Tenn., 


Jackson, Tenn., 


Oakfield, Tenn., 


Medina, Tenn., 


ern ES | a 


_U. 8. COAST AND GEODETIC SURVEY. 


and I. hie Central Railroad. 


Description. 


County road crossing, 2 miles south of, ground 
Opposite Mobile and Ohio R. R. station, do. 
County road crossing, at Clarke’s sawmill, mid- 


dle of track; ground 
Opposite Mobile and Ohio R. R. station, middle 
of track, ~ ground 
Crossing of Mobile and Ohio and Kansas City 
Belt R.R., ground 
In front of Mobile and Ohio R. R. freight de- 
pot, ground 
County road crossing, 14 miles south of, middle 
of track, ground 


Opposite Mobile and Ohio R.R. station, do. 
County road crossing, 3 miles north of, middle of 


track, ground 
Opposite Mobile and Ohio R. R. station, middle 
of track, ground 
do., do. 
County road crossing, middle of track, do. 
County road crossing, 3 miles south of, middle of 
track, ground 


Ground on line with north end of Mobile and 
Ohio R. R. station, 

County road crossing, 24 miles south of, ground 

Opposite north end of Mobile and Ohio R. R. 


station, ground 
County road crossing, 54 miles south of, do. 
County road crossing, 4 miles south of, do. 
Crossing Mobile and Ohio and Massillon and 

Cleveland R. R., ground 
County road crossing, 3 miles north of, do. 
Crossing Mobile and Ohio R. R. and State 

line, ground 
County road crossing, 5 miles north of, do. 
County road crossing, 1 mile south of, do. 
Opposite Mobile and Ohio R.R. station, do. 
County road crossing, 3 miles south of, do. 
Opposite Mobile and Ohio R. R. station, do. 
County road crossing, do. 


Opposite Mobile and Ohio R. R. station, do. 
County road crossing, 14 miles north of, do. 
County road crossing, 4 miles north of, do. 
Opposite Mobile and Ohio R.R. station, do. 
County road crossing, 34 miles north of, do. 
Opposite Mobile and Ohio R. R. station, do. 
County road crossing, 2 miles south of, do. 
County road crossing, I mile south of, do. 
Opposite Mobile and Ohio R. R. station, do. 
Crossing Illinois Central and Mobile and Ohio 


R.R. ground 
County road crossing, Illinois Central R. R., 14 

miles south of, ground 
Opposite mail stand, Illinois Central R. R., do. 
County road crossing, 4 mile north of, do. 
County road crossing, 4 miles south of, do. 


County road crossing, 14 miles south of, do. 
Opposite Illinois Central R. R. station, do. 


Fateh 


above aver- 
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Supplementary heights (approximate) of points along the Mobile and Ohio 
and Illinois Central Railroad. 


| Height | 
Location. Description. we abla 
| ‘evel. 
Metres 
Medina, Tenn., County road crossing, 2 miles north of, ground 162°09 
Milan, Tenn., County road crossing, 5 miles south of, do. 149°03 
County road crossing, 34 miles south of, do. 14303 
County road crossing, 24 miles.south of, do. 137°90 
County road crossing, 14 miles south of, do. 137°50 
Crossing of Illinois Central and Louisville and 
Nashville R.R., ground 128°44 
County road crossing, 2 miles north of, do. 120°87 
County road crossing, 3 miles north of, do. 120°68 
Cadis Mill, Tenn., County road crossing, do. 11211 
Idlewild, Tenn., County road crossing, 2 miles south of, do. 108-46 
County road crossing, I mile south of, do. 119°29 
County road crossing, just north of, do. 11198 
Opposite Illinois Central R. R. mail stand, do. 112752 
Bradford, Tenn., County road crossing, 2 miles south of, do. 119°64 
County road crossing, 1 mile south of, do. 126°98 
In front of Illinois Central R. R. station, do. i10°17 
County road crossing, 2 miles north of, do. 99°93 
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The probable errors of the resulting heights will have to depend on 
the discordances of the forward and backward measures for Sections I 
and II, and on the differences between results by rods E and F for the 
simultaneous lines of Section III. Results thus obtained do not take 
into account systematic or constant errors to which the observations are 
known to be liable; this latter class of uncertainty can only be recog- 
nized by the closing of loops of lines of levels. The phenomenon of 
accumulation of errors in the same direction is quite prominent in Section 
II, where, in a distance of 128*™., and during about three months (October 
to January), the discrepancy rises from 114": to 310™™: in a surpris- 
ingly steady manner; the rate of divergence is 1:°53™™. per kilometre (or 
in angular value 0:3”), and is apparently uninfluenced by the varying cir- 
cumstances during the measure of the line.* The serious part of this 
behavior is the fact that we have no assurance that the mean result of the 
two measures converges to or diverges from the true value of the level. 
Throughout the line the temporary marks are about equally distributed 
and not far from a kilometre apart; hence we use the formula for the 
probable error per km. for double leveling 7,,=0-675 [i [aay and for the 
V4 [s| 
terminal point at the distance S=[s| the value r=0-°675 joe a 
Table of probable errors of results. 


Designation of line of levels. Sze} Sto ska) | i. Very Yr 
| AM. mil. | mt. 
Biloxi, Miss. (Tidal mark), to Mo- | 943} 454 | 94 | 4-0°74 | of pee 
bile, Ala. (A). | | | 
Mobile, Ala. (A), to Meridian, Miss. 219°2 | 1084* 178 -|-0'83 1158 
C). 
he teen Miss. (C), to Okolona, BOR Zo Sey Seed 138 | -[-0°87 12's 
Miss. (K). | | ; ei 
Okolona, Miss. (K), to Corinth, | 1095 | 839 100 EOogs fe Oe: 
Miss. (V). 
Corinth, Miss. (V), to Greenfeld, 155°9 15-2157 135 ieT25 els 
Tenn. (XV). 
Greenfield, Tenn. (XV), to Villa 128'2 3. 1175 112 151-02 +116 
Ridge, Ill. (Zs). | 
Villa Ridge, Il. (Zs),toOdin, I.(V)| 1760 | —809* 160 | - oor | erat 


* Part of this distance consists of simultaneous parallel lines, i. e., the part from Mobile to Citronelle, 
Ala., for which [dd] = 225 and [s] = 53°66, here we substitute 1°6 [dd] for [¢d¢], and we likewise multiply 
by 16 the [da] of the other two. marked (*) lines in order to allow (empirically) for the fact that such 
lines do not develop the whole of the discrepancies. This amounts to increasing the probable error by 
25 per cent in order to give a more correct value and one moie comparable with independent lines. (See 
App. No. 10, Report for 1888, p. 423.) 


Since the mean error m, of a single. leveling of a kilometre. is fre- 
tg used for purposes of comparison, it is given Mga computed 


* ta the. parallel simultaneous lines of Section III the discrepancy rises slowly but 
more rapidly towards the end and always with the same sign from 0 to 44™ in 
176*", evidently part of the difference being common to the two lines ; hence it dis _ 
appears in the comparison. 
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by m= Pra For lines from Okolona to Greenfield m = + 2:38™™, 


Greenfield to Villa Ridge m, = + 2:14", and from Villa Ridge to Odin 
m, = £ 1:90™"., the last increased by one-fourth of its amount. 

The total resulting probable error of leveling between Biloxi and 
Odin, a distance of 1 087*™., sums up as follows: 

Vv [r?] = + 31-1™ for uncertainty in leveling, and +- 25-0" for uncer- 
tainty in the tidal level, hence by combination the height and probable 
error of the Odin bench mark V becomes . . . 159-617" + 0-040™., 

Closing of loops.—In the first place we have the grand loop: 


Sandy Hook, N. J., Odin, Lll., and Biloxi, Miss., with Gulf and ecean. 


Appendix No. 11, Report for 1882, p. 552, gives for height of bench 
mark V at Odin 161: 348™ + 0:047™, hence its discrepancy 1°731". The 
part of the line from Hagerstown, Md., to Odin has no checks, nor is 
the identity of the Gulf and Atlantic levels assured; the assigned 
probable errors evidently do not represent the true state of the case. 


Second loop: Cairo, Odin, St. Louis, Cairo. 


| Distance. 
mW. kin. 
Ah Cairo (1) to Odin (V), -+63°4908 | 194°7 
Lie {94 Odin (V) to St, Louis (Js or Ks), —34°4398 | 103°6 
Ah St. Louis (Js or K3) to Cairo (1), —29'2737 | 275°7 Report Miss. River 
— | Comm’n, 1883. 
Closing error, —0'2227 | 


Third loop: Corinth, Cairo, Memphis, Corinth. 


mt. | im. 
Ah Corinth (V) to Cairo (1), —41°1023 | .265%2 
by Cairo (1) to Memphis (U.S.B.M.), © —16°3222 330°8 Report Miss. River 
II. { Comm'n, 1881—’83. 
| AZ Memphis (U. S. B. M.) to Cor-  -+457°2160 (?) | 153:1(?) Field comp’n. * 


| inth (V), 


os 


Closing error, —o'2085 


Fourth loop: Biloxi, Mobile, Corinth, Memphis, Vicksburg, New Orleans, 


Biloxi. 

Mm. km. 
Ah Biloxi (T. B. M.) to Corinth (V), + 137°2281 627°3 
Ad Corinth (V) toMemphis  —57:2160(?) | 153:1 (?) Field comp’n.* 

ie > (0,5. BoM"), 
Ah oa (U.S. B. M.) to et —80'3192 1053°8 Keports Miss. River 
Ci, Bo M.), : Comm'n. 
Closing error, —0°307I 


Making use of the conventional expression 5 v/s] to indicate the 
greatest closing error that might be tolerated in a line, we hav e for the 


*The office computation was nearly completed by Mr. Nelson when he was assigned to act duty, 
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above loops I, I, [L1, 0°120™.,,0-137™, and 0:214™-; since the actual errors* 
are in excess of these numbers the above degree of standard accuracy is 
not attained, still the results may be accepted provided, as is highly de- 
sirable, that the tie line Vicksburg to Meridian (proposed in 1887) be sup- 


St.Louis 


9 Villa Ridge 


O Cairo 


0 Greenfield 


Memphisp Corinth 


5b Okolona 


Gréénville & 


Re Jackson, 
Vicksburg b-<2--' o- 


Meridian 


eon Soe fos 


Lew Orleas 


plied, forming one more loop and sustaining the Mississippi River Com- - 
mission loop Vicksburg, Shreveport, Fort Adams. Indeed, from a let- | 
ter of Capt. J. H. Willard to the Chief of Engineers (November 8, 1890), — 
it appears that Vicksburg and Meridian have been connected by ordi- 


~~ - 


*They correspond to about 7 Ys] 
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nary railroad leveling, and are said to show a discrepancy of about 1 
foot as compared with our result. 

In consequence of the earth’s rotation, the equipotential surfaces that 
may be passed through Biloxi and Odin will converge toward the 


north; the convergence will amount to A= — 0-00514 hAgpsin 2q, 
where Av = difference in latitude (expressed in parts of the radius). 
For latitudes 30° 24’ and 38° 38/ and h = 126" we have A = — 0-087", a 
‘quantity of the same order of magnitude as the observing error. For 
uniform slope of profile one-half of this amount, or 0-044", would have 
to be subtracted from the elevation of the northern station. The expres- 
sion for A depends on the relation h; g,; = hy g., a constant, which must 
hold between any two adjacent equipotential surfaces, gy representing 
gravity and h the corresponding distance between them, and this forms 
the basis of the so-called orthometric correction, now recognized as a 
necessity in refined leveling. This will be attended to; together with 
the adjustment of the loops, as soon as the needed data are all on hand. 

Iclose this report with a statement of the several independent and 
unadjusted results for height of St. Louis, Mo. (B. M’s, J; and K; at 
Bridge. ) 


Mm. 


1. By the Mississippi River route, Biloxi, New Orleans, Vicksburg, ete. 125°915, 
2. By the Meridianal route, Biloxi, Mobile, Corinth, Odin, ete. 125°177 
(The difference of 1 and 2 equals the sum of the closing errors of the 
3 loops. ) 
3.* By the Great"Lakes, Sandy Hook, Albany, Chicago, etc. 126°100 
4. By the 39th parallel route, Sandy Hook, Cincinnati, ete: 126°908 


For the present we may adopt the preliminary value 125°8 m. or 412°7 
feet. ‘ 


“Water levels, in part, 
S. Ex, 37—13 


f . 


194 - U. S. COAST AND GEODETIC SURVEY. - 


N 


SECTION I.—Location and description of permanent bench marks between 
Okolona, Miss., and Greenfield, Tenn. 


K.—At Okolona, Chickasaw County, Miss. Center of bolt leaded 
horizontally into a brick on the east front, and near the south end 
of cotton warehouse occupied by C. R. Smith. The brick is the 
thirteenth one south of the door and in the twenty-second course 
from the ground. 

L.—At Okolona, Miss. The center of a copper bolt leaded into a brick — 
on the southwest pier of the Mobile and Ohio Railroad station. 
The brick is the middle one on the west side of the pier, and is on 
the seventh course from the ground. 

M.—On the Mobile and Ohio Railroad bridge over Tubby Lubby 
Creek. The bottom of a square cavity cut in the capstone of the 
pier on the north bank of the creek. It is west of the track and 
is roughly lettered: 

U.S. 
a 
B. M. 

N,—At Shannon, Lee County, Miss. The center of a cross cut on a 
brass bolt leaded horizontally into a brick in the east wall of 
R. B. Clark & Co.’s store. The brick is in the sixth row above the 
foundation, and is the sixth one from the north end of wall. 

O.—At Verona, Lee County, Miss. The center of a cross cut on a 
brass bolt leaded horizontally into a brick in the south front of 
R. L. Trice & Son’s store. The brick is in the sixth row above 
the foundation and is the third one from the west side. 

P.—At Tupulo, Lee County, Miss. The center of a cross cut on a brass — 
bolt leaded horizontally into a brick in the front wall of Fulton 
Hotel. The brick is in the twenty-first course above the ground, 
and is the second one from the southeast corner. 

Q.—At Satillo, Lee County, Miss. The bottom of a square cavity cut 
in a limestone block set in the front yard of James R. Boling’s 
house, near the northwest corner of the brick flower pit on the 
south side of the house. The block is 6 inches square, projects 6 
inches above the ground, and is marked thus: 


U. OS. 
0 
B. M. 


R.—At Guntown, Lee County, Miss. The center of a cross cut on a 
brass bolt leaded horizontally into a brick in the chimney on the 
north end of J. W. Kernodle’s house. The brick is in the twelfth 
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course above the ground, and is the second one from the outer 
face of chimney on the side toward the front of the house. 

S.—At Baldwyn, Lee County, Miss. The bottom of a square cavity 
cut in a limestone block set in the southwest corner of the yard 
to the Bucey Hotel. The block is 6 inches Square, projects 6 
inches from the ground, and is marked thus: 


{seinet= 
es) 
B. M. 


T.—At Booneville, Prentiss County, Miss. The center of a cross cut 
on a brass bolt leaded horizontally into a brick in the east front 
of the court-house. The brick is in the eighteenth course below 
the window sill, and is the second one from the northeast corner 

U.—At Rienzi, Alcorn County, Miss. The center of a cross cut ona 
copper bolt leaded horizontally into a brick in the outer face of 
the north chimney on the east side of Taylor’s Hotel. The brick 
is in the fifteenth course above the ground, and is the third one 
from the north side of chimney. 

V.—At Corinth, Alcorn County, Miss. The center of a cross cut in a 
brass bolt leaded horizontally into a brick in the east wall of a 
store on Waldren street. The building is opposite the court-house, 
and is used as the city hall. The brick is in the third course above 
the sill of the window, near the north end of building, and is the 
fourth one south of this window. 

W.—At Corinth, Miss. The center of a cross cut in a brass bolt 
leaded horizontally into a brick in the west wall of court-house. 
The brick is in the fourteenth row below the line of window sills, 
and in the fifth one south of the fifth cellar ventilator, counting 
from the northwest corner of the building. 

X.—At Ramer, McNairy County, Tenn. The center of a cross cut in a 
brass bolt leaded horizontally into a brick in the pier under the 
southwest corner of the Mobile and Ohio Railroad station. The 
brick is in the fourth course from the top of pier, and is the one 
on the southeast corner. The end of the bolt is about one-fourth 
inch below the outer face of the brick. 

Y.—At Falcon, McNairy County, Tenn. A brass bolt leaded hori- 
zontally into a brick in the chimney on the south end of a house, 
owned by the Mobile and Ohio Railroad Company, standing a 
short distance north of the railroad station, on the west side of 
track. The brick is the second one from the southeast corner of 
the chimney, in the sixth course above the foundation, on the side 
fronting the railroad track. 

Z.—At Bethel Springs, McNairy County, Tenn. The surface inclosed 
between two file marks, about 1 inch apart, on one of the raised 
portions of the corrugated iron door sill of Stovall, Epps & Hendrix 


196 U. 8. COAST AND GEODETIC SURVEY. 


Co.’s brick storehouse. The mark is 54 inches from the front edge — 
- of the sill and 54 inches from the wall forming the south side of 
the building. 

XXVIL—At MeNairy, McNairy County, Tenn. The bottom of a Ee 
square cavity cut in the rock foundation of the chimney at the 
south eud of E. W. Sheffield’s house, near the southeast corner of 
the chimney. The house is on the west of and fronts the railroad, 
about one-fourth mile south of the station. 

XX VI.—At Henderson, Chester County, Tenn. The center of a cross 
cut on a brass bolt leaded horizontally into a brick in the south 
wall of J. F. Hamlett’s storehouse. The house is west and a short 
distance north of the railroad station, facing the railroad track. 
The brick is in the fifth course above the ground, and is the sixth — 
one from the southwest corner of the building. 

XXV.—At Pinson, Madison County, Tenn. The center of a cross cut 
in a brass bolt leaded horizontally into a brick in the front of M. 
M. Robin’s store. The house is west and a short distance north of 
the railroad station, facing the track. The brick is in the eleventh 
course above the sidewalk, and is the second one from the north- 
east corner of the building. 

XXIV.—About 24 miles south of Jackson, Tenn. The bottom of a 


square cavity cut in the stone coping of the brick pier at thenorth — 


end of the Mobile and Ohio Railroad bridge over Forked Deer 
River. The mark is west of the track near the lower chord of 
bridge, and about 13 inches from the north edge of stone. 
XXIIL—At Jackson, Tenn. The bottom of a square cavity cut in the 
capstone of the retaining wall in front of one of the basement 
windows of the Federal Building, corner of Market and Baltimore 
streets. The window is just north of the M Bret street entrance. 
The stone is marked thus: . 


er, oe 
a 
BMS 


XXII.—At Jackson, Tenn. The bottom of a square cavity cut in the 
capstone of the brick pier at the west end of the Illinois Central 
Railroad bridge over Market street. It is south of the track, and 


marked thus: 
U. 38, 
oO 
Bow Ot 


XXI.—At Oakfield, Madison County, Tenn. The bottom of a square 
cavity cut in a limestone block set in. the southwest corner of the 
front yard of R. Daniel’s house, which stands just north of the : 
store and post-office. The block is 6 inches square, projects G6 
inches from the ground, and is marked thus; Be: 
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Ae ee 
0 F 
dS ee is 


XX.—At Medina, Gibson County, Tenn. The bottom of a square 
- eayity cut in a limestone block set in the northwest corner of W. 
A. House’s front yard. The block is 6 inches square, projects 6 
inches from the ground, and is marked thus: 
E U. S. 
0 
B. M. 


XIX.—At Milan, Gibson County, Tenn. The bottom of a square 
cavity cut in a limestone block set in the front yard of Dr. M. D. 
L. Gordon’s house, on Main street, near the public school. The 
stone is north of the house, near the back fence. It is 6 inches 
square, and marked thus: 


ULes: 
a) 
Be cit. 


XVII.—At Milan, Tenn. The center of a cross cut on a brass bolt 
leaded horizontally into a brick, in the north wall of the building 
on the southwest corner of Front and Main streets. The brick is 
in the seventh course above the pavement, and is the sixth one 
east of the second doorway from the west end of the building. 

XVII.—At Bradford, Gibson County, Tenn. The bottom of a square 
cavity cut in a granite block set in the southwest corner of the 

_ front yard of J. T. Cain’s house, which stands southeast of the 
railroad station, fronting on the track. The stone is 6 inches © 
square, projects 6 inches from the ground, and is marked thus: 


Er ie 
o 
5.2 MG 


XVI.—Near Greenfield, Tenn. - ound unstable, abandoned. 

XV.—At Greenfield, Tenn. A small hole in a brass bolt leaded hori- 
zontally into a brick in the front wall of Darling Jones’ store- 
house. The brick is in the eighth course above the pavement, and 
is the third one from the northwest corner of the building. 
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SECTION II.—Location and description of permanent bench marks between oy 
Greenfeeld, Tenn., and Villa Ridge, Ill. 


XV.—At Greenfield, Tenn. Described in Section I. : on 

XIV.—At Sharon, Weakly County, Tenn. The center of across cut 
in a brass bolt leaded horizontally into a brick in the chimney at 
the north end of Lloyd Dodd’s house. The brick is in the twenty-— 
fourth course above the ground, near the middle of the chimney. 
The mark is roughly lettered thus: 


Us 


B. M. 


XIIL—At Martin, Weakly County, Tenn. A small hole in a brass 
bolt leaded horizontally into a brick in the west side of the bank 
building owned by J. R. Lovelace. The brick is in the tenth 
course above the ground, and is the fourth one from the north- 
west corner. 

XII.—At McConnell, Obion County, Tenn. The bottom of a square 
hole cut in a limestone block set in the northeast corner of the 
yard of W. B. Smith, agent for the Dlinois Central Railroad. The 
block is 6 inches square, projects 4 inches above the ground, and 


is lettered thus: 
Dy. 
oO 
Bie, 


XI.—At Fulton, Fulton County, Ky. A hole in a brass bolt leaded 
horizontally into a brick in the east wall of E. C. Reed’s livery 
stable. The brick is in the nineteenth course from the ground, 
and is the fifteenth one from the northeast corner of the stable. 
The wall is marked thus: 

BAAR» 


B. M. 


X.—At Alexander, Fulton County, Ky. The bottom of a square 
cavity cut in a limestone block set near the northwest corner of J. 
M. Cashon’s frame house, on the east side of the railroad track, © 
near the station. The block is 6 inches square, projects 4 inches 
from the ground, and is lettered thus: 
Uo 


O 
B. M. 


IX.—At Clinton, Hickman County, Ky. The bottom of a square 
cavity cut in the stone doorsill at the south entrance of the court-— 
house, Itis lettered thus: 

Us. 


fs) 
Brew, 
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VIII.—At Arlington, Carlisle County, Ky. The bottom of a square 
cavity cut in a limestone block set in the southwest corner of the 
back yard of Thos. G. Edward’s house, near the railroad station. 
The block is 6 inches square, projects 4 inches from the ground, 


and is lettered thus: 
Up. 
0 
AS eA 


Vil.—At Bardwell, Carlisle County, Ky. The bottom of a square 
eavity cut in the south end of the stone doorsill at the west 
entrance to the court-house. Itis marked thus: 

Lu Beect 
o 
B.* >. 


VI.—On the Mlinois Central Railroad bridge over Mayfield Creek, which 
is the boundary between Ballard and Carlisle counties, Ky. The 
bottom of a square cavity cut on the stone coping of the brick pier 
on the north bank of creek. It is west of the track, just outside 
of the bridge, and letterd thus: 


ie 
Oo 
1s ee 
V.—At Fort Jefferson, Ballard County, Ky. The bottom of a square 
cavity cut in a limestone block set in the northeast corner of J. M. 
Vance’s yard, across the street from J. C. Depoyster’s store. The 


block is 6 inches square, projects 4 inches from the ground, and is 


lettered thus: 
Uw 
eee 
Bee M. 


IV.—At Wickliffe, Ballard County, Ky. The bottom of a square cavity 
cut in a limestone block set near the northwest corner of the Elli- 
ott House, close to the brick wall on the street. The block is 6 
inches square, projects 3 inches from the ground, and is lettered 


thus: 
U. S. 


) 
B. M. 


TII.—At East Cairo, Ballard County, Ky. The bottom of a square 
cavity cut in a limestone block set in the top of the levee protect- 
ing the Mobile and Ohio Railroad yard, just back of the yardmas- 
ter’s office. The block is 6 inches square, projects 2 inches from the 
ground, and is lettered thus: 
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U.S. E.3.—At Cairo, Il. Established by the U. 8. Engineers, and _ 


described by the Miss. River Comm. as follows: ‘Is hole in copper 
bolt set in southeast end of Illinois Central Railroad freight depot, 
at junction of Fourteenth street and Ohio River. It is 0-49 metres 
southwest of the east corner and is marked with the letters U.S. 
B. M. cut in stone near bolt.” When visited in 1888 some of the 
lead had been picked from around the bolt, but the bolt was still 
firm. .The arches of the building were cracked, as if it had settled. — 

U.S. E. 2.—At Cairo, Ill. Established by the U. S. Engineers and 
described by the Miss. River Comm. as follows: “ Is hole in copper 
bolt set horizontally in east side of building containing offices of 
the trustees of Cairo City public property. It is 4:44 metres from 
southeast corner, and 1:12 metres below lower surface of water 
table. Marked with the letters U.S. B. M. cut in stone near bolt. 
The building fronts on Washington avenue and is between Hight- 
eenth and Nineteenth streets.” The mark was found undisturbed 
in 1888. 

U.S. KE. 1.—At Cairo, Ill. Established by the U. 8S. Engineers and 
described by the Miss. River Comm. as follows: ‘‘Is small hole in 
center of copper bolt set horizontally in northwest side of custom- 
house. It is 7:18 metres from northwest corner and 0°37 metres — 
below the junction of the sandstone and limestone, and 0-93 metres 
above surface of cement walk. Marked with the letters U.S. B. M. 
cut in stone near bolt. The custom-house is in the square bounded 
by Fourteenth and Fifteenth and Poplar streets and Washington ° 
avenue.” It was found undisturbed in 1888. 

Il.—On one of the abutments of the Illinois Central Railroad bridge 
over Cash creek. The bottom of a square cavity cut in the abut- 
ment at the south bank of the creek, on the east side of the track, 
and marked thus: 


aoe. 
O 
B. M. 


I.—At Mound City Junction, Alexander County, Ill. The bottom ofa 
Square cavity cut in a limestone bloek set in the yard of the Illinois 
Jentral Railroad section house. Itis near the front fence just north 
of the gate, near lone tree. The stone is 6 inches square, projects 
4 inches from the ground and is lettered thus: 


Sie. 

a ee 

B. M. 
Z;.—At Villa Ridge, Pulaski County, Ill. The center of a brass bolt 
leaded horizontally into a brick in the chimney at the east end of 


the Stoddard House. The brick is in the twenty-second course 
above the ground and is the fifth one from the south end of chimney. 
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Y,—At Villa Ridge, Ill. Top of a railroad spike driven in the root on 
the east side of a large beech tree which stands east of the railroad 
track and nearly opposite the 12-mile post. It is lettered thus: 


ary. Denny 
( - oy ) 


SECTION IIT.—Zocation and description of permanent bench marks be- 
tween Villa Ridge and Odin, Ill. 


Z;—At Villa Ridge, Pulaski County, Il., described in Section II. 

Y,;.—At Villa Ridge, Ill, described in Section IT. 

XII,.—South of the 14-mile post on the Illinois Central Railroad. The 
bottom of a square cavity cut near the center of south abutment of 
small railroad bridge No. 8, marked thus: 


D 


139.—About 523 metres south of the 17-mile post on the Nlinois Central 
Railroad. The bottom of a square cavity cut in the capstone of the 
middle pier of small railroad bridge, No. 12. Itis east of the track 
and is marked thus: 


(QO) 


X,.—Near Ullin Station, Pulaski County, I]. The bottom of a square 
cavity cut on the northeast corner of the north abutment of bridge 
No. 15, over the Cache River. It is marked thus: 


oO 
(Ua s 
B. M. 


W;.—At Anna, Union County, Il. The bottom of a square cavity cut 
in the stone sill of window on southwest front of Otrich’s drug 
store, under the Otrich House. It is about 0:10™ from west end of 
iron jamb and 0.06” from south edge of sill. Itis marked thus: 


(9) 
V:;.—About 1 mile north of Makanda, Jackson County, Dl., and 50 
metres south of the 50-mile post on the Illinois Central Railroad. 
- The bottom of a square cavity cut in the southeast capstone of 


south abutment of iron bridge No. 87, over Drury Creek. It is 
marked thus: 
(O) 


T;.—At Carbondale, Jackson County, Ill. The bottom of a square 
cavity cut in the stone sill under the east front window of Jacob 
Beard’s brick store. The store is on the west side of the railroad 
track at the north end of public park. The cavity is marked thus: 


(c) 
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U;.—In Jackson County, Ill., about 2 miles south of De Soto. ‘The : 
bottom of a square cavity cut in the west end of the south abut- — 


ment of Hlinois Central Railroad’ bridge over Big Muddy Creek. — 


It is about one metre west of track and 0:3" from north edge of — 


abutment, and is marked thus: 


(Q) 

R;—At Duquoin, Perry County, [ll The bottom of a square cavity 
cut in corner of the stone sill at the main door of the Du Quoin 
bank building, opposite the Illinois Central Railroad depot. The 
cavity is marked thus: 

(0) 


S;—About 2 miles south of Radom Station, Washington County, 
Tl. The bottom of a square cavity cut in the northeast corner of 
the north abutment of the stone-arch bridge, over Little Muddy 
Creek, on the Illinois Central Railroad. It is marked thus: 


(9) 


Q;.—Near Ashley, Washington County, Ill. The bottom of a eedies: 


cavity cut in the capstone of the southeast wing wall of small cul- 


vert, No. 212, on the Illinois Central Railroad, about 175 metres 


south of the 99-mile post. The cavity is about 2 metres east of 
the track, and is marked thus: | | 


(O) 

P;.—About 1 mile north of Richview Station, Washington County, 
Ill. The bottom of a square cavity cut in the southeast corner of 
the capstone on the east end of a stone culvert on the Illinois Cen- 
tral Railroad, 409 metres south of the 103-mile post. The cavity 
is marked thus: 

| (2) 


= 


N;.—At Centralia, Marion County, Ill. The bottom of a square cavity o 


cut in the stone sill of the south window of J. J. Pfaff & Co.’s 
drug store, marked thus: 
(O) 


O;,.—About 2 miles north of Centralia, lll. The bottom of a square 


cavity cut in the capstone at the east end of the north abutment — 


of the Illinois Central Railroad bridge over Crooked Creek. The 
cavity is about 3 metres from the iron foot-plate of bridge, and is 
marked thus: 

(oO). 


M,;.—At Odin, Marion County, Ul. The bottom of a square cavity cut 


in arock in the top layer of the foundation, at the southeast corner 3 
of Craig’s brick store. Itis about 1 foot above the ground, and — 


is marked thus: 


(0) 
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V.—At Odin, Ill. The bottom of a square cavity cut in the southeast 
end of a long arched culvert on the Ohio and Mississippi Railroad, 
about 45 metres east of the junction of that road and the Illinois 
Central Railroad.* This bench is the intersection of the trans- 
continental line of levels and the line from the Gulf of Mexico. It 


is marked thus: 
é (¥: M. oo) 
; oO 


“This bench mark V was established by Assistant A. Braid in 1882. See Appendix 
No. 11, U. S. C. and G. Survey Report for 1882. 


Besta t ne 
wey 
oR 


